Abstrac t The paper is intended to propose a method to characterize the adhesion of a thermoplastic matrix co mposite material that is reinforced with continuous fibers and over-in jected vulcanized rubber. The behaviour of the material based on the thermoplastic matrix and the adhesive is studied. In addition, the combination of factors that provides the greatest possible adhesion of the rubber to the composite is analyzed. Test methods are also analysed and suggested to characterize the adhesion force of the vulcanized rubber to the thermoplastic composite.
Introduction
Co mbatting emissions has become a priority of The European Commission [1] . In recent years, fiber-reinforced thermoplastic composites have been developed (CFT, CFTR or TPFC) becoming more attractive due to their advantages over their mo re conventional thermoset counterparts . The advantages include superior chemical resistance, improved da mage tolerance, mo re flexib le storage conditions, and recyclability. Currently, thermoplastics are used primarily with discontinuous fiber reinforcements, such as chopped glass or carbon/graphite" [2, 3 and 4]. They have the advantage of being manufactured in automated industrial processes and maintaining the same mechanical properties and lightness. However, their use is still beginning. There is little data and most of it is due to the manufacturers' focus on very specific personal studies. No generic scientific studies have been found, either involving the evaluation of different materials or fro m the investigations of any manufacturer.
In a first approach, it was thought that the most suitable materials for the matrix of the composite would be polyamide and polypropylene. However, several tests with both of these materials are necessary before choosing the final material. Future cars probably will have a large number of co mposite components [5] . To achieve that, it is necessary to classify in a reliable way the technological properties of these materials, as their estimated values currently lack consistency and reliability. Figure 1 The properties of different thermoplastic composites that the manufacturers provide depend on many factors , including the percentage of fibers, applied load and direction of the fibers. Therefo re, these data is used to obtain an initial, overall idea of the material's possible behaviour. However not all of its technological properties are characterized and performance changes after the forming process have been determined.
Therefore, there is a need to conduct specific characterizat ion tests for each particular use situation, according to the requirements of the final product.
The current paper describes a study for characterizing the behavio ur of two types of composite materials that have been reinforced with vulcanized rubber (PA6 and PA 66). The characterization of the adhesion of rubber/composite is described in the point no. 2, which follows. The results of different tests of adhesion characterizat ion of rubber/composite are co mpared in point no. 3, and also which test is best to use when calculating the adhesion rubber/composite is suggested.
